Introduction {#sec1-1}
============

Brief general anesthesia is required for elective cardioversion in hemodynamically stable patients. Various short-acting hypnotics such as methohexitone, diazepam, thiopentone, propofol, and etomidate have been used for this procedure, but side effects such as apnea, drowsiness, or excitation were often observed.

Propofol is one of the most commonly used drugs for sedation in patients requiring elective cardioversion.\[[@ref1][@ref2]\] However, propofol may lead to patient recall and discomfort because it does not possess any analgesic property. Addition of dexmedetomidine to propofol may lead to a lesser incidence of patient recall. Besides, it may lead to more patient comfort due to some analgesic property. Furthermore, dexmedetomidine may have a propofol sparing effect. Dexmedetomidine has also been shown to have an antiarrhythmic effect in various studies,\[[@ref3][@ref4]\] which may lower the requirement of additional cardioversions.

Hence, the addition of dexmedetomidine to propofol for elective cardioversion could be advantageous to the patient in more ways than one and result in better patient outcome.

Aims and objectives {#sec2-1}
-------------------

The aim of the present study was to evaluate the efficacy of dexmedetomidine as an additive to propofol for sedation in cardiac patients undergoing elective cardioversion in a Cardiac Intensive Care Unit (ICU).

The primary objective of the study was to assess whether addition of dexmedetomidine to propofol for sedation in elective cardioversion would have any additional benefit to the patient in terms of recall and discomfort, without having any respiratory or hemodynamic compromise.

The secondary objective of this study was to assess whether addition of dexmedetomidine to propofol for sedation in elective cardioversion would lead to a lesser requirement of subsequent cardioversions with a propofol sparing effect.

Materials and Methods {#sec1-2}
=====================

After Institutional Ethics Committee approval, this prospective double-blind randomized control study was conducted in a 650-bedded cardiac institute. Written informed consent was taken from 500 hemodynamically stable patients undergoing elective cardioversion for supraventricular arrhythmias in the Cardiac ICU over a period of 1 year. Patients presenting in emergency or in cardiac failure were excluded from the study. Patients were randomized into two groups on the basis of computer-generated randomization table:

Group 1 (*n* = 250): Patients in Group 1 were given dexmedetomidine (1 mcg/kg) over 10 min, before giving propofol (1 mg/kg)Group 2 (*n* = 250): Patients in Group 2 were given saline over 10 min and then were given propofol (1 mg/kg).

A person unrelated to the study would prepare dexmedetomidine or saline as per computer-generated randomization table in an unlabeled syringe and would give the syringe to the anesthesiologist. Modified Ramsay Sedation Score (mRSS) was noted after 1 min of giving propofol in either group.

mRSS was assessed as follows:

Grade Patient response {#sec2-2}
----------------------

0 - Paralyzed, unable to evaluate

1 - Awake

2 - Lightly sedated

3 - Moderately sedated, follows simple commands

4 - Deeply sedated, responds to nonpainful stimuli

5 - Deeply sedated, responds only to painful stimuli

6 - Deeply sedated, unresponsive to painful stimuli.

An additional dose of 0.5 mg/kg propofol was given to the patient if mRSS was \<5. After giving the additional dose of propofol, mRSS was again assessed after 1 min. A second additional dose of 0.5 mg/kg propofol was administered if mRSS was \<5. The number of patients requiring one or two additional doses of propofol was noted in each group.

Hemodynamics (mean arterial pressure \[MAP\] & heart rate \[HR\]), SpO~2~, and mRSS were monitored every 5 min till 2 h of giving cardioversion.

Any hemodynamic or respiratory compromise along with the mean time to recovery (mRSS = 1) was recorded. Hemodynamic compromise was defined as a fall in MAP \>20% of the baseline. Respiratory compromise was defined as SpO~2~ \<94%, which may or may not require assisted ventilation with bag and mask.

Patient recall and patient discomfort were noted. Patients were asked regarding recall and discomfort after full recovery to mRSS = 1. For assessing discomfort, the patient was asked to complete a 10 cm visual analog scale (VAS) in response to the question: "How much discomfort did you feel with the sedation?" with zero being the highest level of discomfort and 10 being completely comfortable.

For assessing recall, the patient was asked a validated awareness questionnaire\[[@ref5]\] which included the following questions:

What was the last thing you remembered before the procedure?What was the next thing you remember?Can you remember anything in between these two periods?Can you remember dreaming during your procedure?If yes, did you notice sounds or conversations, paralysis, touch or movement, visual perceptions or pain.

Any further requirement of elective cardioversion for supraventricular arrhythmias was also noted in the next 24 h.

Results were analyzed using unpaired Students' *t*-test and Chi-square test. *P* \< 0.05 was considered statistically significant.

Results {#sec1-3}
=======

Demographics of the patients in the two groups were comparable \[[Table 1](#T1){ref-type="table"}\].

###### 

Demography of the two study groups

            Sex     Age (years)   Weight (kg)   
  --------- ------- ------------- ------------- ------------
  Group 1   124     126           56.76±10.33   72.46±8.86
  Group 2   118     132           55.06±11.29   73.26±9.64
  *P*       0.655   0.079         0.335         

Twenty-five (10%) patients in Group 1 and 160 (64%) patients in Group 2 required the first additional dose of propofol. While no patient in Group 1 required second dose, 40 (16%) patients in Group 2 required second dose of propofol.

MAP was comparable in the two groups \[[Figure 1](#F1){ref-type="fig"}\].

![Comparison of MAP at various time intervals in the two groups](ACA-20-337-g001){#F1}

A total of 153 patients in Group 1 and 161 patients in Group 2 had a fast ventricular rate (HR \>100 beats/min) (*P* = 0.52). Rest of the patients had a controlled ventricular rate in both the groups. Mean HR was lower in Group 1 as compared to Group 2, but it was not statistically significant \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\].

![Comparison of heart rate at various time intervals in the two groups in patients with supraventricular arrhythmias with fast ventricular rate](ACA-20-337-g002){#F2}

![Comparison of heart rate at various time intervals in the two groups in patients with supraventricular arrhythmias with a controlled ventricular rate](ACA-20-337-g003){#F3}

Twenty-three patients in Group 1 and 26 patients in Group 2 had a fall in SpO~2~ below 94% (*P* = 0.764). Five patients in Group 1 and 3 patients in Group 2 required assisted ventilation with bag and mask (*P* = 0.724).

While the mean time to recovery in Group 1 was 8.36 ± 3.08 min, it was 8.22 ± 2.38 min in Group 2 (*P* = 0.569).

In response to the question: Can you remember anything between these two periods? (i.e., between the start of sedation and waking), 67 patients (26.8%) in Group 1 and 129 patients (51.6%) in Group 2 reported remembering something (*P* \< 0.0001). Thirty-five patients (14%) in Group 1 and 79 patients (31.6%) in Group 2 reported dreaming during the procedure (*P* \< 0.0001).

The median (range) VAS scores were 9 (3--10) in Group 1. In all, 189 patient scores were 9, and of the remainder, only 27 scored \<8 in Group 1. On the other hand, the median (range) VAS scores were 8 (2--10) in Group 2. 152 patient scores were 8 and 75 scores of \<8 were seen in Group 2.

Six patients in Group 1 and 24 patients in Group 2 had a requirement of repeat cardioversion in 24-h follow-up (*P* = 0.001).

Discussion {#sec1-4}
==========

In the 1960s and 1970s, numerous studies were published showing that intravenous diazepam as sole sedative agent for cardioversion was safe, easy to use, and well tolerated by patients.\[[@ref6][@ref7]\] Since then, newer, rapidly acting, anesthetics (especially propofol) led to an increased use of general anesthesia for cardioversion.\[[@ref8][@ref9]\] However, propofol has various side effects and may lead to patient recall and discomfort because it does not possess any analgesic property.

We decided to add dexmedetomidine to propofol for sedation in patients undergoing elective cardioversion. We observed that there was no significant difference in hemodynamics in the two groups. There was a decrease in MAP after administering drugs in both the groups. However, the decrease was comparable in the two groups. The results are similar to those found by Gupta *et al*.,\[[@ref10]\] who also observed a significant decrease in MAP after induction with propofol.

While there was a fall in heart rate in Group 1 as compared to Group 2, it was statistically insignificant.

Twenty-three patients in Group 1 and 26 patients in Group 2 had respiratory depression and a fall in SpO~2~ below 94% (*P* = 0.764). Five patients in Group 1 and 3 patients in Group 2 required assisted ventilation with bag and mask (*P* = 0.724). Rest of the patients recovered with oxygen supplementation with a simple oxygen mask. Similar findings were seen in the study conducted by Gupta *et al*.,\[[@ref10]\] in which some patients who were given propofol required assisted ventilation due to apnea and fall in SpO~2~.

The mean time to recovery in Group 1 was comparable to Group 2.

Patient discomfort was lesser in Group 1 as compared to Group 2, which may be attributed to some analgesic property of dexmedetomidine. Furthermore, there was a significant difference between the two groups with regard to patient recall.

Patient awareness and recall are a frightening experience for the patient, but these are often overlooked. Patients with anesthetic awareness report various intraoperative experiences\[[@ref11][@ref12]\] \[[Table 2](#T2){ref-type="table"}\]. Some patients describe this situation as the worst experience they ever had in a hospital.\[[@ref12]\] About 2% of the legal claims against anesthesiologists involve cases of awareness.\[[@ref13]\] Dexmedetomidine significantly decreased awareness and recall as compared to propofol alone.

###### 

Usual experiences of intraoperative awareness

  ------------------------------------
  Conversations of the surgery staff
  Various images and pictures
  Dream-like events
  Pain
  Paralysis
  Anxiety
  Helplessness
  Posttraumatic stress disorder
  ------------------------------------

Six patients in Group 1 and 24 patients in Group 2 had a requirement of repeat cardioversion in 24-h follow-up (*P* = 0.001). Thus, dexmedetomidine may have provided protection against arrhythmias leading to a lesser requirement of repeat cardioversion in 24-h follow-up. There have been various studies on the role of dexmedetomidine in preventing and treating arrhythmias.\[[@ref3][@ref4]\] One of the possible mechanisms by which it causes its antiarrhythmic action is by causing sympatholysis.

Dexmedetomidine also demonstrated a propofol sparing effect, which was evident from lesser number of patients requiring additional first or second dose of propofol to achieve a mRSS = 5.

Hence, we advocate adding dexmedetomidine to propofol for procedural sedation in elective cardioversion.

A limitation of the study was that there was no objective measure of the depth of sedation recorded. One possible solution would be to use bispectral index monitoring. However, because of the cost issues involved in the study with a large sample size, we had to go with the next best parameter, i.e., mRSS.

Conclusions {#sec1-5}
===========

Dexmedetomidine when added to propofol leads to less patient discomfort, better mRSS, lesser requirement of propofol and causes insignificant recall. Hence, it is advised to add dexmedetomidine to propofol for sedating patients undergoing elective cardioversion in a Cardiac ICU.
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